Using the human melanocortin-2 receptor as a model for analyzing hormone/receptor interactions between a mammalian MC2 receptor and ACTH(1-24).
When considering the interactions between the melanocortin peptides (i.e., ACTH, α-MSH, β-MSH, γ-MSH) and the melanocortin receptors (i.e., MC1R, MC2R, MC3R, MC4R, MC5R), it appears that the structure/function relationship between ACTH and MC2R is the most complicated. Human ACTH(1-24) and the human melanocortin-2 receptor provide a useful model system for understanding how ACTH emerged as the sole ligand for the melanocortin-2 receptor of bony vertebrates. This review will discuss how studies utilizing analogs of hACTH(1-24) have revealed two critical amino acid motifs in this ligand (HFRW and KKRRP) which are required for activation of the melanocortin-2 receptor. In addition, observations on the unique activation features of the melanocortin-2 receptor, as revealed from studies on Familial Glucocorticoid Deficiency, will be considered. Finally, the evolutionary implications of the relationship between MC2R and MRAP1 will be discussed.